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[57] ABSTRACT 

In a temperature regulator for soldering and unsoldering 
equipment having a heating device fed by a controllable 
electric source of heating current, the heating output of 
which is transmitted to a spot to be soldered by a heating 
output transmission device, a signal that is proportional to 
the temperature of the heating device is generated and 
compared in a comparator of a control circuit to a set value. 
The control circuit derives from the output signal of the 
comparator a control signal for controlling the source of 
heating current. In addition, a temperature sensor (5) is 
arranged in the area adjacent to the spot to be soldered of the 
heating output transmission device (3), the output signal of 
which is compared in another comparator (23) of another 
control circuit (23, 27, 28) to another set value (7). The 
second control circuit supplies another control signal for 
controlling the source (11) of heating current. The control 
signals from the ?rst control circuit (13, 17, 18) are supplied 
to the ?rst input and the control signal from the second 
control circuit (23, 27, 28) are supplied to the second input 
of an AND logical element (20), the output signal of which 
only switches on the controllable source (11) of heating 
current when both control circuits simultaneously supply 
output signals for temperatures lying below the respective 
set values. 

34 Claims, 2 Drawing Sheets 
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TEMPERATURE CONTROL DEVICE FOR 
SOLDERING AND UNSOLDERING 

EQUIPMENT 

BACKGROUND OF THE INVENTION 

The invention relates to a temperature control device for 
soldering equipment. 
From EP 0,048,772 a temperature control device for a hot 

gas soldering and unsoldering device is known in which the 
gas, such as air, is directed from a gas source through an 
elongated heat coil which heats the gas and guides it via a 
nozzle to the object to be heated, such as a soldering spot, 
at a temperature corresponding to the desired application. At 
that time, the gas ?owing through the heat coils forms a heat 
output transmission device from the heat coil to the solder 
ing spot. With this hot gas device, the heat coil has a positive 
temperature coe?icient and it is fed by a controllable heating 
current source, the current of which is periodically inter 
rupted. During the interruption of the heating current, a 
measuring current is directed from a measuring current 
source through the heat coils, wherein the voltage drop along 
the heat coil is a function of the resistance and thus of the 
temperature of this heat coil. This voltage drop is compared 
with a control value and is used via a control circuit for the 
control of the controllable heating current source. This type 
of temperature control is relatively inertia-free and precise 
due to the low heating capacity of the heat coil and it is 
possible, during operational pauses, to interrupt the gas ?ow 
through the heat coils without interrupting the heating 
current as well, since the heating coil, due to the temperature 
control device, is always maintained at the temperature 
predetermined by the control value without the danger of a 
burnout of the heat coil. Furthermore, the heat coil, during 
renewed feeding of the gas ?ow, is at its operating tempera 
ture so that the gas ?ow is immediately heated to the desired 
temperature. Since the gas forming the heat output trans 
mission device is directed to the soldering spot, however, 
changes in the temperature of the hot gas may occur during 
passage through the nozzle, particularly in the case of certain 
cross sections and forms of the nozzle. These temperature 
changes cannot be determined by taking temperature mea 
surements along the heat coil and may lead to changes in the 
exit temperature of the hot gas from the nozzle. 

Furthermore, from EP-0,202,40l, a soldering or unsol 
dering device is known in which the heat output transmis 
sion device is formed by a soldering point and the heating 
arrangement includes a heat coil with a negligible tempera 
ture coe?icient and a temperature sensor which is serially 
connected with this heat coil and is in the form of an 
additional heat coil section with a measurable temperature 
coefficient. Also here, during a periodic interruption of the 
heating current, the voltage drop occurring along the com 
bination of the heat coil and the temperature sensor, is 
measured, compared with a control value and is used via a 
control circuit for controlling a controllable heating source 
which feeds the named combination. When the soldering tip, 
forming the heat output transmission device, is relatively 
long or has a relatively high heat resistance, then the 
temperature measurement taking place in the area of the 
heating device permits no clear information regarding the 
temperature present at the active end of the soldering tip that 
comes into contact with the soldering spot, i.e., particularly 
not when, at this end, a very large heat loss occurs. 

In order to improve the precision of the temperature 
control, it is furthermore known that with soldering devices, 
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2 
arranging a temperature sensor which is separate from the 
heat coil and has the smallest possible dimensions inside the 
soldering tip is bene?cial, as far as possible towards the 
active end of this soldering tip. Since in this case, the 
temperature sensor is connected with the heat coil in a 
heat-conducting manner only via the soldering tip, there 
exists, during a change of the soldering tip without prior 
turning o?’ of the soldering device, the danger of overheating 
and a burnout of the heat coil since the temperature sensor 
then indicates a temperature which lies considerably below 
the actual temperature of the heat coil and leads to an 
increase of the heating current. 

Furthermore, in the case of a very strong heat output at the 
soldering tip, during soldering of large-surface components 
with a high heat capacity, there arises the problem that, 
during the soldering process, the heat coil is brought to a 
relatively high temperature in order to deliver the required 
heat output to the soldering spot. When the soldering tip is 
then moved away from the soldering spot, the high heat 
energy still stored in the heat coil leads to an overheating of 
the soldering tip with all sorts of disadvantageous conse 
quences, such as overheating of the solder located thereon or 
the oxidation of the soldering tip itself. 

SUMMARY OF THE INVENTION 

It is the task of the invention to create a temperature 
control device of the initially described type which permits 
an improved control of the temperature at the object to be 
heated, such as the soldering spot, without the danger of 
damage to the heating device itself. 
Due to the arrangement of the temperature control device 

in accordance with the invention, a very precise control of 
the operating temperature, for example at the soldering spot, 
is achieved, i.e., independent of whether the heat output 
transmission device is formed by a soldering tip or by a hot 
gas ?ow, since the temperature sensor which is as near the 
soldering spot as possible, produces a precise control of the 
temperature, while the control circuit operating in a manner 
dependent on the temperature of the heat coil, attempts to 
maintain these heat coils at all times at as high a temperature 
as possible, particularly when the control value of the 
control circuit evaluating the temperature of the heat coil is 
set higher than the control value of the control circuit which 
is controlled by the temperature sensor. 
The measurement of the temperature of the heat coils may 

then preferably take place in the initially described manner 
by measuring the temperature-dependent resistance of these 
heat coils. 

However, it is also possible to arrange a separate mea 
suring sensor in the area of the heat coils. 

In the case of a heat output transmission device in the 
form of a gas ?ow, during interruption of the gas ?ow, the 
temperature sensor is no longer charged with a hot gas flow, 
so that it cools 011° and the additional control circuit con 
stantly delivers control signals to the AND logic circuit. The 
control signals of the one control circuit evaluating the 
temperature of the heat coils are produced only when the 
heat coil falls below the temperature predetermined by a 
control value. Due to the AND-connection of the control 
signals of both control circuits with each other, a turn-on 
output signal is directed to the heating current source only 
when the temperature of the heat coils as well as the 
temperature of the temperature sensor drop below the 
respective control values. When the gas supply is again 
reintroduced, the heat coil is cooled so that the one accom 
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panying control circuit constantly delivers control signals 
while the additional control circuit which is assigned to the 
temperature sensor, delivers control signals dependent on 
the exit temperature of the hot gas in the area of the nozzle 
which in turn are subjected to the AND logic circuit with the 
control signals of the one control circuit. Since the one 
desired value preferably corresponds to a higher temperature 
than the additional desired value, wherein this higher tem 
perature may be equal to the maximum temperature admis~ 
sible for the heat coils, the heat coil is always maintained at 
a su?‘icient temperature and it is simultaneously protected 
against burnout. 
The same is applicable to the case wherein the heat output 

transmission device is formed by a soldering tip, since the 
control circuit evaluating the temperature of the heat coil 
also attempts to maintain this heat coil at as high a tem 
perature as possible here, while, on the other hand, the 
control circuit assigned to the temperature sensor limits the 
heat output directed to the heat coil to such an extent that the 
temperature at the end of the heat output transmission 
device, i.e. at the active end of the soldering tip to be brought 
into contact with the soldering spot, is maintained at a 
constant value. When a large amount of heat is removed 
from the active end of the soldering tip, for example through 
a soldering spot with high heat capacity, then the control 
signal of the additional control device assigned to the 
temperature sensor is produced constantly and the heat coil 
is provided with a very high heat output which, even during 
a high thermal resistance of the heating tip, for example, due 
to its form or material, leads to an increased heat flow and 
thus towards maintaining the desired temperature of the 
active end of the soldering tip. 

In order to eliminate the problem of the soldering tip 
overheating after the soldering of structural elements of high 
heat capacity, additionally, in accordance with a preferred 
arrangement of the invention, a coupling in of at least one 
portion of the output signal of the temperature sensor 
assigned to the heat coil is provided in the comparator, 
which compares the output signal of the measuring sensor 
assigned to the soldering tip with the control value. In the 
case of a particularly large heat loss at the soldering tip 
which, due to the control and the thermal resistance between 
the heat coil and the soldering tip, leads to a relatively large 
temperature di?’erence between the heat coil and the solder 
ing tip, this coupling causes the soldering tip temperature to 
drop slightly below the control temperature. During the 
subsequent relieving of the soldering tip by the removing it 
from the soldering spot, however, a very large increase of the 
temperature of the soldering tip beyond the control tempera 
ture is prevented due to the heat energy stored in the heat 
coil. 

This coupling of the output signal of the temperature 
sensor assigned to the heat coil into the comparator for the 
output signal of the temperature sensor assigned to the 
soldering tip can be set to an order of magnitude of 10% of 
the influence of the temperature sensor assigned to the 
soldering tip. 

Preferably, this coupling is carried out furthermore in such 
a way that during the idle state no coupling occurs whatso 
ever and this coupling increases with increasing heat loss at 
the soldering tip up to a predetermined maximum value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Examples of the invention are explained in greater detail 
in the following text by means of the drawings. 
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4 
In the drawings, FIG. 1 shows a schematic block diagram 

of an arrangement of the temperature control device; 
FIG. 2 shows a variation of the comparator circuit (41) 

according to FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In FIG. 1, an arrangement of the temperature controling 
device for a soldering or unsoldering device is shown 
schematically which, in the example shown here is in the 
form of a hotgas soldering or unsoldering device. This hot 
gas soldering or unsoldering device has a heating arrange 
ment (1) in simpli?ed form which includes a heat coil (4), 
to the inlet end (4a) of which a gas, such as air, is introduced 
in the direction of the arrow (2). This gas forms a heat output 
transmission device (3) from the heat coil to a soldering spot 
shown at (L), since during passage through the heat coil (4) 
it is heating from its inlet end (4a) to the outlet end (4b) and 
its heat is surrendered to the soldering spot (L). A tempera 
ture sensor (5), arranged along the heat output transmission 
path as close as possible to the soldering spot (L), is charged 
with this hot gas. 

In the same way, this heating arrangement (1) could also 
be formed by means of a heat coil and a soldering or 
unsoldering tip, connected therewith in a heat-conducting 
manner, forming the heat output transmission device. 
The heat coil (4) is fed from a heating current source (11) 

which, for example, may include a semiconductor (15) the 
conductivity of which can be controlled and a voltage source 
in the form of a mains transformer (14), wherein the 
semiconductor (15), controllable with respect to its conduc 
tivity, is controlled via a line (10) by a synchronization 
circuit (12) which will be explained in greater detail. During 
periodic interruptions of the heating current through the heat 
coil (4), the same is provided with a measuring current from 
a measuring current source (16) and the voltage drop along 
the heat coil is compared in a comparator (13) of a com 
parator circuit (40) with a control value by means of a value 
setting device (6). Since the heat coil has, for example, a 
positive resistance temperature coefficient of suf?cient mag 
nitude, the voltage drop along the heat coil (4) represents a 
measurement of its temperature. 

If desired, the measurement of the temperature of the heat 
coil may also be carried out with a separate measuring 
sensor, the output signal of which is directed to the com 
parator (13). 
The comparator circuit (40) may possibly also include an 

ampli?er (17) which directs the output signal of the com 
parator (13) after ampli?cation to a pulse width modulator 
(18) which delivers control signals for a duration which 
depends on the. output signal of the comparator (13).‘ 
The output signal of the temperature sensor (5), in a 

second comparator circuit (41) with a second comparator 
(23), is compared with a second control value of a value 
setting device (7) and also possibly after ampli?cation in an 
ampli?er (27) is directed to a second pulse width modulator 
(28) which delivers control signals for a duration which 
depends on the output signal of the second comparator (23). 
The output signals of the ?rst and second pulse width 

modulators (18, 28) are directed to the ?rst or second inlet 
of an AND logic element (20), which directs tum-on output 
signals to the already mentioned synchronization circuit ( 12) 
which provides tum-on pulses for the controllable semicon 
ductor (15). This synchronization circuit (12) is fed via a line 
(19) with a synchronization signal which is furthermore 



5,504,305 
5 

directed via a line (8) to the measuring current source (16) 
in order to alternately turn on the controllable semiconductor 
(15) of the heating current source (11) or the measuring 
current source (16). 

When no gas is directed to the heat coils (4), then the 
temperature sensor (5) is not heated and the accompanying 
control circuit from the comparator (23), the ampli?er (27) 
and the pulse width modulator (28) constantly deliver con 
trol signals to the connection member (20). In this manner, 
the voltage drop along the heat coil (4) and thus its tem 
perature determine the supply of turn-on signals to the 
synchronization circuit (12) so that the heat coil (4) can 
always be maintained at operating temperature and can 
simultaneously be protected against burnout. 
The control value of the value setting device (6) for the 

control circuit (13,17,18) assigned to the heat coil (4) is 
preferably set at a higher temperature than the control circuit 
assigned to the temperature sensor (5) and it can be set to the 
maximum admissible temperature of the heat coil (4). 
The value setting devices (6 and 7) may be coupled with 

each other and may keep track of each other as indicated by 
the dotted line (29) in FIG. 1. 

Then, if gas passes through the heat coil (4), the tempera 
ture sensor (5) is heated and, upon reaching the desired 
temperature, the delivery of control signals is interrupted by 
the second control circuit (23,27,28), so that the heating 
current is also interrupted and the heat coil (4) cools o?C until 
the desired temperature at the temperature sensor (5) is again 
reached and falls short. 

For this reason, during the supply of the gas, the control 
circuit (13,17,18) assigned to the heat coil (4), constantly 
delivers control signals and the temperature of the heating 
gas is merely in?uenced by the control circuit (23,27,28) 
assigned to the temperature sensor (5). 

In an analogous manner, during use of a soldering tip as 
a heat output transmission device, the one control circuit 
(13,17,18) assigned to the heat coil would also strive to 
maintain the temperature of the heat coil at as high a value 
as possible so that su?icient heat can be delivered to the 
soldering tip when needed and the additional control circuit, 
which is assigned to the temperature sensor which is as near 
the active end of the soldering tip as possible, would take 
over the precise control of the temperature of this active end. 

In FIG. 2, an altered arrangement of the comparator 
circuit (41) is shown, wherein the connection points of this 
comparator circuit according to FIG. 1 are indicated (30,31, 
32,33) placed in circles. As is already indicated in FIG. 1 by 
the dotted line (36), at the comparator circuit (41'), in 
accordance with FIG. 2, a coupling of a portion of the output 
signal of the temperature sensor assigned to the heat coil (4) 
(the heat coil itself may be this temperature sensor) into the 
comparator (23) of the second comparator circuit takes 
place. 
As can be seen from FIG. 2, the comparator circuit (41') 

has an ampli?er (34) for the output signal of the temperature 
sensor (5) which is present at (31) and the output signal of 
the ampli?er (34) is directed via resistance (R3) to the 
noninverting input of an operational ampli?er (27A) which 
simultaneously forms the ampli?er (27) of the comparator 
circuit (41) in accordance with FIG. 1. This operations 
ampli?er (27A) is provided in a typical manner with a 
reverse feedback resistance (R5) from the output to the 
inverting input and to this inverting input—via a resistance 
(R4), the signal is directed from the value setting device (7) 
at the connection point (32). 
The output signal of the operational ampli?er (27A) is 

directed via the connection point described with (33) to the 
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6 
input of the pulse width modulator (28) which operates with 
negative logic, i.e. is turned on during a negative output 
signal of the comparator circuit (41 or 41') in order to deliver 
turn-on signals for the current supply of the heat coil (4). 
From the connection point (30), the temperature signal 

assigned to the heat coil (4) is directed via an ampli?er (35) 
and a resistance (R1) to the noninverting input of the 
operational ampli?er (27A), wherein this resistance (R1) is 
bridged by a parallel switching arrangement of an additional 
resistance (R2) and a diode (D1). The magnitude of the 
coupling of the temperature signal of the heat coil (4), with 
respect to the temperature output signal of the measuring 
sensor (5), is determined by the relationship of the resis 
tances (R1 or R2/D1) to the resistance (R3) and is ?xed, for 
example, at approximately 10% of the in?uence of the 
temperature sensor (5). 

The ampli?cation of the temperature sensor signals 
present at the connection points (31 and 30) in the ampli?ers 
(34 and 35) is selected in such a way, that in the idle state 
the two temperatures which are different from each other 
produce the same output signal, thus no control in?uence is 
present. During a great load, i.e., heat loss at the soldering 
tip, the temperature of the heat coil (4) strongly increases 
and in?uences the signal directed to the noninverting input 
of the operational ampli?er (27A) at ?rst only via (R1) and 
during an increasing deviation, via the parallel switching 
arrangement of (R1), on the one hand, and the series 
connection of (R2 and D1), on the other hand. The tem 
perature signal of the heat coil (4) is then added to the output 
signal of the temperature sensor (5) assigned to the soldering 
tip. This does indeed result in a reduction in the desired 
temperature of the soldering tip, however, on the other hand, 
the soldering tip is not being charged, too high a temperature 
increase at the soldering tip is prevented due to the heat 
energy stored in the heat coil. 

Since the temperature of the heat coil precedes the tem 
perature of the soldering tip, this arrangement results prac 
tically in a PD-control device. 
What is claimed is: 
1. A temperature control device for soldering equipment, 

comprising: 
a controllable heating current source generating a heating 

current when said controllable heating current source is 
turned on; 

a heating arrangement receiving said heating current and 
having a heat output transmission device for transmit 
ting heat to a soldering spot; 

a ?rst sensor adjacent to said heating arrangement, said 
?rst sensor measuring the temperature at a point along 
said heating arrangement and producing a ?rst sensor 
signal indicative of the measured temperature at said 
point along said heating arrangement; 

a second sensor adjacent to said heat output transmission 
device, said second sensor measuring the temperature 
of said heat output transmission device and producing 
a second sensor signal indicative of the measured 
temperature of said heat output transmission device; 

a ?rst control circuit receiving said ?rst sensor signal and 
producing a ?rst control signal by comparing said ?rst 
sensor signal with a ?rst desired temperature value for 
said heating arrangement; 

a second control circuit receiving said second sensor 
signal and producing a second control signal by com 
paring said second sensor signal with a second desired 
temperature value for said heat output transmission 
device; and 
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a third circuit receiving said ?rst and second control 
signals and producing an output signal that is received 
by said controllable heating current source, said output 
signal turning on said heating current source when said 
?rst control signal indicates that the measured tempera 
ture of said heating arrangement is less than said ?rst 
desired temperature value and said second control 
signal indicates that the measured temperature of said 
heat output transmission device is less than said second 
desired temperature value. 

2. A temperature control device as in claim 1, further 
comprising a measuring current source for producing a 
measuring current when said controllable heating current 
source is turned off. 

3. A temperature control device as in claim 1, wherein said 
?rst control circuit comprises: 

a comparator for comparing said ?rst sensor signal with 
said ?rst desired temperature value and producing a 
comparator output signal; 

an ampli?er receiving said comparator output signal and 
producing an ampli?er output signal; and 

a pulse width modulator receiving said ampli?er output 
signal and producing pulses with a pulse width depen~ 
dent on said comparator output signal. 

4. A temperature control device as in claim 1, wherein said 
second control circuit comprises: 

a comparator for comparing said second sensor signal 
with said second desired temperature value and pro 
ducing a comparator output signal; 

an ampli?er receiving said comparator output signal and 
producing an ampli?er output signal; and 

a pulse width modulator receiving said ampli?er output 
signal and producing pulses with a pulse width depen 
dent on said comparator output signal. 

5. A temperature control device as in claim 1, wherein said 
third circuit comprises an AND gate. 

6. A temperature control device as in claim 1, wherein said 
heat output transmission device is formed by a hot gas ?ow 
and said heating arrangement includes a heat coil with a gas 
?ow inlet and a gas ?ow outlet that is adjacent to said heat 
output transmission device. 

7. A temperature control device as in claim 1, wherein said 
heat output transmission device is formed by a soldering tip 
with a ?rst end contacting said soldering spot, said second 
sensor being adjacent to said ?rst end of said soldering tip. 

8. A temperature control device as in claim 2, further 
comprising a fourth circuit receiving said output signal of 
said third circuit and producing a synchronization signal to 
control said controllable heating current source and said 
measuring current source. 

9. A temperature control device as in claim 1, wherein said 
?rst desired temperature value corresponds to a temperature 
equal to a maximum admissible temperature of said heating 
arrangement. 

10. A temperature control device as in claim 1, wherein 
said ?rst desired temperature value is greater than said 
second desired temperature value. 

11. A temperature control device as in claim 1, wherein 
said ?rst and second desired temperature values are mutually 
tracked. 

12. A temperature control device as in claim 1, wherein 
said controllable heating current source comprises a trans 
former and a semiconductor switch. 

13. Atemperature control device' for soldering equipment, 
comprising: 

a controllable heating current source generating a heating 
current when said controllable heating current source is 
turned on; 
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8 
a heating arrangement receiving said heating current and 

having a heat output transmission device for transmit 
ting heat to a soldering spot; 

a ?rst sensor adjacent to said heating arrangement, said 
?rst sensor measuring the temperature at a point along 
said heating arrangement and producing a ?rst sensor 
signal indicative of the measured temperature at said 
point along said heating arrangement; 

a second sensor adjacent to said heat output transmission 
device, said second sensor measuring the temperature 
of said heat output transmission device and producing 
a second sensor signal indicative of the measured 
temperature of said heat output transmission device; 

a ?rst control circuit receiving said ?rst sensor signal and 
producing a ?rst control signal by comparing said ?rst 
sensor signal with a ?rst desired temperature value for 
said heating arrangement; 

a second control circuit receiving as input signals said ?rst 
sensor signal, said second sensor signal, and a second 
desired temperature value for said heat output trans 
mission device; 

said second control circuit adding said ?rst sensor signal 
and said second sensor signal to produce a combined 
signal, and wherein said second control circuit pro 
duces a second control signal by comparing said com 
bined signal with said second desired temperature 
value; and 

a third circuit receiving said ?rst and second control 
signals and producing an output signal that is received 
by said controllable heating current source, said output 
signal controlling said heating current source. 

14. A temperature control device as in claim 13, wherein 
said ?rst sensor signal is scaled before being added to said 
second sensor signal. 

15. A temperature control device as in claim 14, wherein 
said output signal turns on said heating current source when 
said ?rst control signal indicates that the measured tempera 
ture of said heating arrangement is less than said ?rst desired 
temperature value and said second control signal indicates 
that the sum of said scaled ?rst sensor signal and said second 
sensor signal is less than said second desired temperature 
value. 

16. A temperature control device as in claim 13, further 
comprising a measuring current source for producing a 
measuring current when said controllable heating current 
source is turned off. 

17. A temperature control device as in claim 13, wherein 
said ?rst control circuit comprises: 

a comparator for comparing said ?rst sensor signal with 
said ?rst desired temperature value and producing a 
comparator output signal; 

an ampli?er receiving said comparator output signal and 
producing an ampli?er output signal; and 

a pulse width modulator receiving said ampli?er output 
signal and producing pulses with a pulse width depen 
dent on said comparator output signal. 

18. A temperature control device as in claim 16, further 
comprising a fourth circuit receiving said output signal of 
said third circuit and producing a synchronization signal to 
control said controllable heating current source and said 
measuring current source. 

19. A temperature control device as in claim 13, wherein 
said ?rst desired temperature value corresponds to a tem 
perature equal to a maximum admissible temperature of said 
heating arrangement. 

20. A temperature control device as in claim 13, wherein 
said ?rst desired temperature value is greater than said 
second desired temperature value. 
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21. A temperature control device as in claim 13, wherein 
said second control circuit comprises ampli?ers for ampli 
fying said second sensor signal and said ?rst sensor signal. 

22. A temperature control device as in claim 14, wherein 
said scaled ?rst sensor signal represents approximately ten 
percent of the in?uence of said second sensor signal. 

23. A temperature control device for soldering equipment, 
comprising: 

a controllable heating current source generating a heating 
current when said controllable heating current source is 
turned on; 

a heating arrangement receiving said heating current and 
having a heat output transmission device for transmit 
ting heat to a soldering spot; 

a ?rst sensor adjacent to said heating arrangement, said 
?rst sensor measuring the temperature at a point along 
said heating arrangement and producing a ?rst sensor 
signal indicative of the measured temperature at said 
point along said heating arrangement; 

a second sensor adjacent to said heat output transmission 
device, said second sensor measuring the temperature 
of said heat output transmission device and producing 
a second sensor signal indicative of the measured 
temperature of said heat output transrrrission device; 

a control circuit receiving said ?rst sensor signal and said 
second sensor signal and producing an output signal 
that is received by said controllable heating current 
source; and 

said output signal mining on said heating current source 
when the measured temperature of said heating 
arrangement is less than a ?rst desired temperature 
value for said heating arrangement and the measured 
temperature of said heat output transmission device is 
less than a second desired temperature value for said 
heat output transmission device. 

24. A temperature control device as in claim 23, further 
comprising a measuring current source for producing a 
measuring current when said controllable heating current 
source is turned 011°. 

25. A temperature control device as in claim 23, wherein 
said control circuit includes a ?rst circuit, a second circuit, 
and third circuit. 

26. A temperature control device as in claim 25, wherein 
said ?rst circuit receives said ?rst sensor signal and produces 
a ?rst control signal by comparing said ?rst sensor signal 
with said ?rst desired temperature value. 
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27. A temperature control device as in claim 26, wherein 

said second circuit receives said second sensor signal and 
produces a second control signal by comparing said second 
sensor signal with said second desired temperature value. 

28. A temperature control device as in claim 27 wherein 
said third circuit receives said ?rst and second control 
signals and produces said output signal. 

29. A temperature control device as in claim 26, wherein 
said ?rst circuit comprises: 

a comparator for comparing said ?rst sensor signal with 
said ?rst desired temperature value and producing a 
comparator output signal; 

an ampli?er receiving said comparator output signal and 
producing an ampli?er output signal; and 

a pulse width modulator receiving said ampli?er output 
signal and producing pulses with a pulse width depen 
dent on said comparator output signal. 

30. A temperature control device as in claim 27 wherein 
said second circuit comprises: 

a comparator for comparing said second sensor signal 
with said second desired temperature value and pro 
ducing a comparator output signal; 

an ampli?er receiving said comparator output signal and 
producing an ampli?er output signal; and 

a pulse width modulator receiving said ampli?er output 
signal and producing pulses with a pulse width depen 
dent on said comparator output signal. 

31. A temperature control device as in claim 28, wherein 
said third circuit comprises an AND gate. 

32. A temperature control device as in claim 24, further 
comprising a synchronization circuit receiving said output 
signal of said control circuit and producing a synchroniza 
tion signal to control said controllable heating current source 
and said measuring current source. 

33. A temperature control device as in claim 23, wherein 
said ?rst desired temperature value corresponds to a tem 
perature equal to a maximum admissible temperature of said 
heating arrangement. 

34. A temperature control device as in claim 23, wherein 
said ?rst desired temperature value is greater than said 
second desired temperature value. 

* * * * * 


